Iron-sulfur enzyme mediated mitochondrial superoxide toxicity in experimental Parkinson's disease.
Mitochondrial oxidative stress is thought to be an important pathological mediator of neuronal death in Parkinson's disease. However, the precise mechanism by which mitochondrial oxidative stress mediates the death of dopaminergic neurons of the substantia nigra remains unclear. We tested the idea that neuronal damage in the MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) model of Parkinson's disease results, in part, from superoxide radical toxicity via inactivation of an iron-sulfur (Fe-S) protein, mitochondrial aconitase. Administration of MPTP in mice resulted in inactivation of mitochondrial aconitase, but not fumarase in the substantia nigra. MPTP treatment mobilized an early mitochondrial pool of iron detectable by bleomycin chelation that coincided with mitochondrial aconitase inactivation. MPTP-induced mitochondrial aconitase inactivation, iron accumulation and dopamine depletion were significantly attenuated in transgenic mice overexpressing mitochondrial Sod2 and exacerbated in partial deficient Sod2 mice. These results suggest that mitochondrial aconitase may be an important early source of mitochondrial iron accumulation in experimental Parkinson's disease, and that superoxide radical toxicity manifested by oxidative inactivation of mitochondrial aconitase may play a pathogenic role in Parkinson's disease.